In this paper, we introduce the notion of the matrix U 
Introduction
Many generalizations of the Fibonacci and Lucas sequences have been introduced and studied [1] [2] [3] [4] . Here we use the classical Horadam sequence {U 
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2 Corresponding author where a, b ∈ R and A 2 + 4B > 0. Obviously, by taking A = B = 1, then we get the well-known generalized Fibonacci sequence {F (a,b) n } n∈N from [5] . Further more, when a = 0, b = 1 and a = 2, b = 1, the sequence {F (a,b) n } n∈N reduces to the classical Fibonacci sequence {F n } n∈N and Lucas sequence {L n } n∈N , respectively.
Recently, there have been several papers on the inverse of some special matrices involving Fibonacci or Lucas numbers and their certain generalizations. The n × n generalized Fibonacci matrix G (s,k) n = [g (s,k) i,j ](i, j = 1, 2, · · · , n) of type (s, k) is defined in [5] :
where s, k are arbitrary integers satisfying s ≤ 0 and k ≥ 0, then Stanimirović and Miladinović have derived the inverse of the lower triangular matrix G (0,k) n and the Moore-Penrose inverse of the strictly lower triangular matrix
reduces to the well-known Fibonacci matrix F n and Lucas matrix L n , respectively. Lee et al. [6] have given the inverse and the Cholesky factorization of the matrix F n and Zhang [7] investigated the inversion of the matrix L n and the relations between L n and the generalized Pascal matrices. In addition, Shen et al. [8] have given some computational formulas for the determinants and inverses of the circulant matrices A n =Circ(
Yazlik and Taskara [9] have generalized the main results from [8] .
Besides, Stanimirović et al. [4] also have defined an n × n Toeplitz matrix U
when A = B = 1, the matrix U 
Main results
The matrix A = [a i,j ] ∈ M n is said to be a lower Hessenberg matrix if a i,j = 0 for j > i + 1. The following theorem gives the value of the determinant of the lower Hessenberg matrix U , then we have
Proof:
be two n × n matrices, where
Since det
n−1 a n A n−2 B satisfies the formula (4).
, where
While
Thus, the proof is completed.
otherwise.
l,j . It is obvious that x 1,1 = x 2,2 = 1, and x i,j = 0 for i > j. In the case i = j > 2, the following is valid
For j > 1, we get
For j > 2, we have
When n ≥ j > i > 2, we obtain
Hence, we verify R (a,b) n R −1 (a,b) n = I n , where I n is n×n identity matrix. In a similar way, we can verify R −1 (a,b) n R (a,b) n = I n . Thus, the proof is completed.
otherwise. 
In the partial case 1 ≤ i ≤ 2, the following is valid
In the case 3 ≤ i ≤ n − 1, in the same way one can verify
.
For 3 ≤ i ≤ j ≤ n − 2, we obtain the following
Finally, it is evident that u is equal to
In the partial case A = B = 1 from Theorem 2, we obtain the inverse of the generalized Fibonacci matrix F 
otherwise. is equal to , 1 ≤ i ≤ 2, j ∈ {n − 1, n}, (−1) n+j+1 2 j−i , 3 ≤ i ≤ j, j ∈ {n − 1, n}, 1, i = j + 1, j ∈ {1, n − 1} or i = j + 2, 1 ≤ j ≤ n − 2, 3, i = j + 1, 2 ≤ j ≤ n − 2, 5 · 2 j−i , 3 ≤ i ≤ j ≤ n − 2, 0, otherwise.
In the case a = 0, b = 1 from Corollary 1, we obtain the inverse of the Fibonacci matrix F n , which is the known result from [6] .
Corollary 3 Let F n = [f i,j ] be the n × n Fibonacci matrix, then the inverse F 
